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INTRODUCTION

Rehabilitation of deteriorated asphalt pavements has become one of the primary tools
utilized by the Maine Department of Transportation (MDOT). One method used to achieve this
task is the use of pavement reclaiming.

In an effort to improve the benefits of reclaiming, a study was undertaken to compare the
properties of reclaimed material treated with emulsified asphalt, to material without this
emulsion treatment.

PROJECT LOCATION/DESCRIPTION

Two projects were originally selected for construction in 1997 as part of this study, STP-
6666(00)X in Winslow-Benton, and STP-7697(00)X in Passadumkeag-Lincoln. Problems
encountered during the construction process necessitated the exclusion of the Winslow-Benton
project. The Passadumkeag-Lincoln project is located on Route #2 and begins 0.42 km
northerly of Beaver Brook Bridge #2059 in Passadumkeag and extends 20.4 km to the Access
Road in Lincoln (see attached location map).

The original experimental feature for this project included three sections; the
experimental section from station 1+900 to station 2+900 and two control sections from station
1+400 to 1+900 and station 2+900 to 3+400 respectively. The experimental sections consisted
of full depth reclamation of the existing pavement and introducing an MS-2 emulsified asphalt
at a rate of 6.0 liters per square meter. Treatment of the two control sections included full depth
reclamation of the existing pavement with no emulsified asphalt added. Existing pavement



depths throughout the experimental and control sections varied from 150mm to 300 mm. As is
common practice with MDOT’s pavement reclamation projects, 25 mm of existing gravel base
was also reclaimed. Each section was overlaid with 40 mm of Superpave 19.0 and 35 mm of
Superpave 12.5.

CONSTRUCTION PROCEDURE

Reclaiming was performed using a CMI reclaimer. The MS-2 emulsified asphalt was
incorporated into the reclaimed material by pumping the liquid directly from a tank truck to the
reclaimer’s spraybar.

A first pass was completed with the reclaimer to pulverize the existing pavement. A
second pass was then made to add and mix the emulsion with the reclaimed base material. This
material was then compacted using a Caterpillar vibratory roller. Density measurements were
taken using a Troxler 3430 nuclear moisture-density gauge.

During the placement of the emulsified asphalt between stations 1+900 and 2+400, the
contractor experienced problems with the emulsion metering system that caused an excess of
emulsified asphalt to be added to the reclaimed base material. The amount added to the first 2.4-
meter pass was sufficient to cover the entire 7.3 meter roadway width. To correct this, the
contractor used a grader to blend the material containing excess emulsion into the remaining
roadway width. MDOT personnel monitoring the operation were comfortable that this provided
adequate distribution of the emulsion throughout the width of the pavement base.

Construction of the section from station 2+400 to 2+900 went as planned. The spraybar
delivered the proper amount of emulsion during each of the three passes to provide a uniform
application.

It was noted during construction, that there appeared to be several different existing
roadway structure types within the experimental and control areas. Different pavement
thickness, gravel depths, and subbase materials, including penetration macadam, were
encountered. It is believed that this may be the result of a previous research effort by MDOT.

FIELD INSPECTION SUMMARY

As discussed in the First Year Interim Report, review of the original construction plans
(dated late 1940’s), identified two significantly different construction procedures in the
experimental area. The first section, which began at approximately station 0+100 and ended at
station 2+300 was treated with three inches of macadam, five inches of crushed stone base and
18 inches of gravel. The second section from station 2+300 to the end of the project was treated
with two inches of asphalt treated gravel and 24 inches of gravel. Considering these differences
and the variation that also occurred during the 1997 construction of the emulsion portion of this



project, two subsections were created within the emulsion treated area. Data presented in this
report compare Control section #1 (1+400 - 1+900) with Experimental section #1 (1+900 -
2+400), and Experimental section #2 (2+400 - 2+900) with Control section #2 (2+900 - 3+400).

Falling Weight Deflectometer (FWD) Data Collection/Analysis

On September 21, 2000, FWD data was collected on each of the four sections at 50-meter
intervals in each lane. A series of five drops, each at 9000 pounds was completed at each test
point. This data was then analyzed using the AASHTO pavement design software “DARWin
3.01”. Subgrade Resilient Modulus, Pavement Modulus and Effective Structural Number values
were developed for each drop location. The Subgrade Resilient Modulus value is a measure of
subgrade layer strength and elasticity. The Pavement Modulus value represents the pavement
and gravel layer and the Effective Structural Number is a value of the overall roadway strength.
Single values for each of these three data types were also developed for each of the four
sections using all of the drop locations within each of the four areas.

Data from the September 2000 evaluation were then compared to data collected in 1998,
one year after construction. Increases in strength occurred for each data type. This strength
increase occurred primarily in the first year after completion and has been identified in several
other research projects. It is believed this increase can be attributed to the densification of
roadway materials under heavy traffic loads. Pavement Modulus and Effective Structural
Number, the best representation of potential value for the emulsion treatment, indicate a greater
percentage of increase in strength within the treated sections when compared to corresponding
untreated sections. This result is considered preliminary in nature and will be evaluated closely
in future inspections. Results of this comparison along with the 1999 data are summarized in
Table I below. Data in its entirety is attached.

TABLE 1

Summary of 1998-2000 Comparisons

Subgrade Modulus Pavement Modulus Structural Number

% Chg. % Chg % Chg.

Section | 1998 | 1999 | 2000 | 98/00 | 1998 | 1999 | 2000 | 98/00 | 1998 | 1999 | 2000 | 98/00

Control #1 | 9713 | 10598 | 10167 4.67 97852 | 115362 | 119883 | 22.51 6.84 7.23 7.32 7.02

Exp. #1 10090 | 10913 | 10203 1.12 98676 | 116188 | 125824 | 27.51 6.86 7.25 7.44 8.45

Exp. #2 6792 | 7489 | 7095 4.46 70902 | 81619 | 85492 20.58 6.15 6.44 6.54 6.34

Control #2 | 5597 | 6631 | 6105 9.08 68457 | 78122 | 76282 11.43 6.07 6.35 6.3 3.79




An “F and T” statistical analysis was also completed on the 1998 and 2000 data that
confirmed that the experimental sections are increasing in strength at a greater rate than their
corresponding controls.

FWD data was also collected in April 2000 using the same 50-meter interval testing
sequence. Results were developed in the identical manner as the September 2000 data and the
same comparison and “F and T analysis were completed. The results of this analysis indicated
a greater increase in strength occurred only in the Pavement Modulus results of Experimental
section #2, compared to Control section #2. Results are summarized in Table II and the overall
results of this comparison are attached.

TABLE 11

Summary of Spring/September 2000 Comparisons

Subgrade Modulus | Pavement Modulus | Structural Number
Spring Sept. Spring Sept. Spring Sept.
Section 2000 2000 | % Chg. | 2000 2000 % Chg | 2000 2000 | % Chg.
Control #1 9219 10167 -9.32 94128 119883 -21.48 6.76 7.32 -7.65
Exp. #1 8801 10203 -13.74 99538 125824 -20.89 6.88 7.44 -7.53
Exp. #2 5726 7095 -19.30 63580 85492 -25.63 5.93 6.54 9.33
Control #2 4945 6105 -19.00 52025 76282 -31.80 5.54 6.30 -12.06

Automatic Road Analyzer (ARAN) Data Collection/Analysis

For the September 2000 evaluation, ride quality and rutting data was collected using the
Department’s ARAN. Roughness data is presented as International Roughness Index (IRI) in
metric units. A verbal description for these values is attached. Data was evaluated by section
and lane direction. Averages were developed and an “F and T” analysis was completed.

No significant statistical difference was found with respect to roughness in Control and
Experimental section #1. Results of the analysis for Experimental #2 and Control #2 indicated
that the experimental section is displaying a statistically significant improvement in terms of
roughness.

The “F and T” analysis completed on the rutting data verified that the Experimental
sections are rutting less than their Control counterparts.

Roughness and rutting data are summarized in Table III below.



TABLE 111

Roughness and Rutting Summary

IRI (Meters/Kilometer) Rutting (Millimeters)
Section Overall Overall
NB Lane SB Lane Average NB Lane SB Lane Average
Control #1 1.09 0.91 1.00 4.71 4.62 4.66
Exp. #1 1.05 0.97 1.01 4.62 3.70 4.16
Exp. #2 1.17 0.92 1.05 5.62 4.02 4.82
Control #2 1.26 1.24 1.25 7.00 5.30 6.15

Visual Inspection

On September 21, 2000, a visual inspection was also completed. This inspection
evaluated three types of pavement cracking; center pavement joint, transverse and load
associated. After the first year of this more detailed evaluation of cracking, it appears the
control sections are cracking at a more severe rate than their experimental counterparts. The
totals of this evaluation are presented in Table IV below.

TABLE 1V

Pavement Cracking Summary

Center Joint Load Associated
Cracking/Raveling | Transverse Cracks (Linear Meters)
(Linear Meters) (# Of Cracks) 1999 2000 Total
Section 1999 | 2000 | Total | 1999 | 2000 | Total | I | M | S I | M| S I | M| S
Control #1 | 207 | 27 | 234 0 0 0 0 0 0 [ 31 ] O 0 |31] 0 0
Exp. #1 126 0 126 0 0 0 0 0 0 5 0 0 5 0 0
Exp. #2 32 4 36 0.5 | 0.5 1.0 0 0 0 [ 41| O 0 |41 ] 0O 0

Control #2 | 192 | 52 | 244 0 0.5 0.5 11] 0 0 [105] 20| O [116] 20| O

[ = Initial M = Moderate S = Severe
SUMMARY AND FUTURE INSPECTIONS

After three years of service, each of the four sections remain in good condition. Much of
the data collected and analyzed, indicate that a trend may be developing with respect to a higher




level of performance in the experimental sections. Strength data indicate that the treated
sections are increasing in strength at a greater rate than their control counterparts. The
experimental sections are also rutting at a less severe rate than their corresponding controls.
Only the experimental and control section #2 comparison revealed any significant statistical
difference with respect to roughness. A cursory review of the cracking data indicates that the
control sections are exhibiting a greater number of cracks than the corresponding experimental
sections.

FWD and ARAN data will again be collected in late summer 2001. A visual evaluation
will also be completed at this time. Results of these efforts will be presented in the form of the
fourth year interim report.

Prepared by: Reviewed by:
Stephen Colson Dale Peabody
Transportation Planning Analyst Transportation Research Engineer

Other Available Documents:
Construction Report - January 1998
First Year Interim Report - March 1999
Second Year Interim Report - September 1999
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Passadumkeag - Enfield
Route #2
Reclaim/Reclaim with Emulsion

Experimental #2 and Contrel #2
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Passadumkeag - Enfield
Route #2

Reclaim/Reclaim with Emulsion
Spring-2000/September 2000 Comparison
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Passadumkeag - Enfield
Experimental #2 and Control
Reclaim/Reclalm with Emulsion

Spring-2000/September 2000 Comparison

Experimental #2 Sta. 24400 - 24900
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International Roughness Index (IRI)
Verbal Descriptions

IRI
(Meters/Kilometer)

IRI
(Inches/Mile)

Verbal Description

Less than 1.02

1.02 - 1.57

1.58 -3.15

3.16-4.73

Greater than 4.73

Less than 65

65 -99

100 - 199

200 - 299

Greater than 299

Extremely comfortable ride at
65/105 mph/kph. No potholes,
distortions or rutting. Extremely high
quality pavement. (Typically new or
near new pavement)

Comfortable ride at 65/105 mph/kph.
No noticeable potholes, distortions,
or rutting. High quality pavement.

Comfortable ride at 55/88 mph/kph.
Moderately perceptible movements
induced by occasional patches,
distortions, or rutting.

Comfortable ride at 45/72 mph/kph.
Noticeable movements and swaying
induced by frequent patches and
occasional potholes. Some distortion
and rutting.

Frequent abrupt movements induced
by many patches, distortions,
potholes, and rutting. Ride quality
greatly diminished.



